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(54) RESIDUAL AMOUNT DETECTOR OF INK RIBBON CASSETTE 

(57)Abstract: 

PURPOSE: To linearly inform an operator about an adequate time to replace an ink 
ribbon cassette with a cheap constitution. 

CONSTITUTION: A residual amount detector of an ink ribbon cassette is provided 
with a rotating speed detector (for example, a rotating speed detecting section 20 
consisting of a photo-sensor which detects a mark attached on a hub (reel) of the ink 
ribbon cassette, and others) which detects the rotating speed of the hub, an judging 
device (a detection judging section 24) which judges whether the detection is right or 
not, a residual amount arithmetic and indicating devices (a ribbon residual amount 
arithmetic section 2 1 and a ribbon residual amount indicating section 23) which 
calculate and indicate the residual amount of the ink ribbon according to the rotating 
speed only when the judging device decides it is right. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Residue detection equipment of the ink ribbon cassette characterized by establishing a means to detect the rotational 
speed of the hub of an ink ribbon cassette, a means to judge the correction of the detection value of this means, and a means to 
compute the residue of an ink ribbon and to display from the above-mentioned rotational speed only when this means judges with 
positive in the image formation equipment which uses an ink ribbon cassette. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the residue detection equipment of the ink ribbon cassette which tells the suitable 
exchange stage especially for an operator linearly about the residue detection equipment of the ink ribbon cassette used for image 
formation equipments, such as facsimile. 
[0002] 

[Description of the Prior Art] Conventionally, with the image formation equipment which uses the ink ribbon cassette which 
applied ink on plastic film, unless the operator distributed, viewed and checked mind to the residue of an ink ribbon, exchange 
time of an ink ribbon was not able to be known. Therefore, when an output stops by the end of an ink ribbon during a picture , 
output, it may happen not to prepare the reserve cassette for exchange. As this cure, the method of attaching the bar code which 
put the information on the length of an ink ribbon into the non-imprinting section 41 of the ink ribbon shown in drawing 6 , the 
magnetic substance, etc., and performing residue detection of an ink ribbon linearly is proposed as indicated by JP,61-28614,A, 
JP,2-0241 88,A, etc. Moreover, the method of performing residue detection of an ink ribbon is also proposed at the rotational 
frequency of the reel (hub) of an ink ribbon cassette as indicated by JP, 1-05 85 80, A, JP,1-123781 A JP,1-139287,A, 
JP,2-085163,A, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] DDO is expensive to a bar code reader and the MAG, although it is necessary to 
prepare a means to read the information on ink ribbon length in an image formation equipment side by the method indicated by 
JP,61-28614,A of the above-mentioned conventional technology etc., since an ink ribbon will also become completely different 
from the former, a cost rise is imitated, and it is **. Moreover, by the method indicated by JP,1-058580,A etc., consideration is 
not made about a picture output unit an ink ribbon does not run at the time of a non-picture output. The purpose of this invention 
improves such a trouble, is cheap composition, and is to ofler the residue detection equipment of the ink ribbon cassette which 
can tell an operator about the suitable exchange time of an ink ribbon cassette linearly. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the residue detection equipment of the ink 
ribbon cassette of this invention A means to detect the rotational speed of the hub (supply side a hub 3 side or a winding side hub 
4) of an ink ribbon cassette (for example, rotational-speed detecting element 20 which consisted of photosensors which detect the 
mark 5 put on the hub), A means to judge the correction of the detection value of the detection means easily when an ink ribbon 
moves intermittenUy (detection judging section 24), Only when the judgment means judges with positive, the feature is to have 
established a means (the ribbon residue operation part 21 and ribbon residue display 23) to have computed the residue of an ink 
ribbon and to display from the above-mentioned rotational speed, in addition, as the continuation movement magnitude of an ink 
ribbon, or an of-conigenda criterion of a transit time For example, "the thing carried out to the ink ribbon movement magnitude 
per rotation of the hub where the ink ribbon coiled around the maximum mostly, or more than the double precision of a transit 
time", "the ink ribbon movement magnitude or the transit time per rotation of the hub where the ink ribbon coiled around the 
maximum What was carried out to more than the double precision of the value divided by the number of partitions M at the time 
of rotation detection", "the thing carried out to the movement magnitude of an ink ribbon, or more than the double precision of a 
transit time per about 1 rotation of the hub under picture output", "What carried out the ink ribbon movement magnitude or the 
transit time per about 1 rotation of a hub under picture output to more than the double precision of the value divided by the 
number of partitions M at the time of rotation detection" is used. 
[0005] 

[Function] In this invention, in case the rotational speed of the hub (reel) of an ink ribbon cassette is detected, the criterion of the 
movement magnitude (or transit-time time) of an ink ribbon cassette performs an of-corrigenda judging. Also in the picture output 
unit which performs intermittent ink ribbon movement by this, it is possible to be able to detect an exact rotational speed with 
cheap composition, and to tell the suitable exchange time for an operator linearly. 
[0006] 

[Example] Hereafter, a drawing explains one example of this invention. Dra\^'ing 3 is the schematic diagram of the ink ribbon 
cassette in one example of this invention. For 1, as for an ink ribbon and 3, in drawing 3 , an ink ribbon cassette and 2 are [ a hub 
(reel) and 4 ] hubs (reel) a winding side a supply side. By such composition, since an ink ribbon 2 moves iii the direction of arrow 
A with the degree V of fixed speed, a hub 3 is rotated in the direction of arrow C a supply side. Moreover, a winding side, a hub 4 
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is rotated in the direction of airow B in order to roll round the ink ribbon 2 which has moved. Here, the relation between the 
residue of an ink ribbon 2 and the rotational speed of a hub is described, supposing thickness t of the radius R of a hub 3 and the 
ribbon cassette 1 is known the supply side now - a follower - the relation with the rotational speed omega by the side of a hub 
(winding side hub) 4 is as the following fomiula (1 ) 
V=(R+N-t) omega .... (1) 

Here, the present ink ribbon 2 wound around the hub 3 the supply side twists N, it is a number and the residue E of an ink ribbon 

2 can be expressed with the following formula (2). 

E=2Npi{R+(N-l)/2}....(2) 

moreover, radius r=R of the ink ribbon 2 wound around the hub 4 the winding side and rotational speed psi - it twists and the 

following formula (3) can be found from several n 

V=(R+n-t)psi....(3) 

Here, a residue E can be expressed with the following formula (4) when the overall length of an ink ribbon 2 is set to L. 
E=L-2npi {R+(n-l)/2} ....(4) 

Therefore, if N of a formula (1) is substituted for a formula (2) and n of a formula (3) is substituted for a formula (4), a residue 
will serve as a function of rotational speed. Then, in this example, the residue of an ink ribbon 2 is computed and displayed from 
these relations. 

[0007] Next, the composition of the residue detection equipment of this example is described. Drawing; 1 is the block diagram 
showing the composition of the residue detection equipment in one example of this invention. In drawing 1 , the output-control 
section which controls a halt/start of a picture output by the rotational -speed detecting element to which 20 detects the rotational 
speed of a hub, the ribbon residue operation part which computes the residue of an ink ribbon 2 with the relational expression of 
the above [ 21 ], and the ink ribbon residue by which 22 was computed, the ribbon residue display as which 23 displays an ink 
ribbon residue, and 24 are the detection judging sections which judge the correction of the value which the rotational -speed 
detecting element 20 detected, hi this example, if the rotational speed of a hub is detected and the detection judging section 24 
judges the detection by the rotational-speed detecting element 20 to be positive, the residue of an ink ribbon 2 will be computed 
by the ribbon residue operation part 21, and the value which shows the residue will be displayed on the ribbon residue display 23. 
As these contents of a display, the output possible number of sheets of the residue length of an ink ribbon 2 and a standard 
manuscript etc. can be considered. Moreover, when the residue of the computed ink ribbon is the length which cannot imprint a 
part for one sheet of form, either, equipment is suspended so that a picture output may not be carried out by control of the 
output-control section 22 at the following form. In the meantime, the ink ribbon cassette 1 is exchanged. In addition, it sets up so 
that an operator can choose from the stopped state operation of performing a picture output compulsorily since consumption of 
the ink ribbon cassette 1 is saved for example, and if an ink ribbon 2 is ended in the middle of an output, a thermal head will be 
stopped in the position and the control which enables the output of a continuation of a picture after ink ribbon cassette exchange 
will also be considered. 

[0008] Next, the composition of the rotational-speed detecting element 20 and the rotational-speed detection method of a hub are 
described, hi addition, although the following explanation describes a hub 3 a supply side, the same is said of a hub 4 a winding 
side. Drawing 4 is drawing showing the rotational-speed method of detection of the hub in the 1st example of this invention. In 
drawing 4 , in order that 5 may detect a rotational frequency, it is the mark put on the hub 3, and the reflection factors of other 
portions and light differ. Moreover, 6 consists of photosensors etc. and measures the time per one revolution, i.e., rotational 
speed, by detecting a rotation position with the mark 5. In addition, for example, the rotational speed of a hub is detectable with 
tire composition shown in di'awin^ 5 - drawing 9 . In the example of di'awing 5 , when a height 7 is formed in a hub 3 and the 
height 7 pushes and carries out ON/OFF of the switch 8, a rotation position is detected and rotational speed is measured. In the 
example of drawing 6 , the mark 1 1 with which reflection of light differs in an part of axis of rotation 1 0 inserted in a hub 3 is 
formed, a rotation position is detected with the rotational-speed detector 6 containing a photosensor, and rotational speed is 
measured. In the example of drawing 7 , when a height 1 2 is formed in an part of axis of rotation 10 inserted in a hub 4 and the 
height 12 pushes and carries out ON/OFF of the switch 8, a rotation position is detected and rotational speed is measured, the 
flow which carried out the load of the voltage to an part of axis of rotation 1 0 inserted in a hub 3 in the example of drawing 8 - 
the height 1 3 of a member is formed, by coming into contact with the contact bowl 14 to which it is connected with the 
above-mentioned voltage, a rotation position is detected and rotational speed is measured hi the example of drawing 9 , with the 
electromotive vessel 30 connected with the axis of rotation inserted in a hub 3, a rotation position is detected according to the 
induced current, and rotational speed is measured. In addition, as for the coil line by which 3 1 was wound around rotation Rota 
and 33 was wound around rotation Rota 31, and 32, a magnet and 34 are outer frames. Furthermore, by preparing two or more the 
marks and heights which were shown in these examples, the transit time of an ink ribbon 2 can be set up small, and movement 
magnitude can also be measured more to accuracy. 

[0009] next, the hub measured by the above-mentioned method -- the of-corrigenda judging method of rotational speed is 
described the detection judging section 24 of this example the ink ribbon maximum volume - the price ~ let only the case 
where movement more than the length for one rotation at the time is continued be a positive value When, as for this, a picture 
does not exist [ the ink ribbon cassette 1 ] in movement, an ink ribbon 2 does not move but the rotational speed at that time is 
because it is not right. Here, the timing chart of drawing 10 describes concretely the of-corrigenda judging at the time of 
movement magnitude measurement of the INGU ribbon 2. In this example, the movement magnitude of an ink ribbon 2 is 
converted from the ribbon transit time Ri. That is, let pulse duration (winding motor pulse period P) of a motor which rotates a 
hub 4 a winding side be movement magnitude, for example, the case where one mark (the mark, height, etc.) is prepared as 
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shown in drauniifi 4 - drawing 9 the signal from the mark of a detection start -- usually -- a ribbon move start -- deltaSl ~ 
behind -- the ink ribbon maximum volume -- the price -- it will be set to 0<deltaSl <F if time for one rotation at the time is set to 
F And as shown in STA (detection time A) of drcnvina 10 , deltaSl +F is required to detection. Then, time (criterion) required for 
detection is set to 2F, and only the time of Ri>=2F is judged as a positive value. Moreover, a time delay (deltaSl shown by STA) 
can also be lessened by carrying out whether two or more marks are prepared at this interval, or two or more detection meanses (a 
photosensor, switch, etc.) are established, and making the ribbon transit time Ri smaller. Here, when the number of partitions is 
set to M, the number of partitions is counted and there is a method of detecting the time for one rotation. In this case, as shown in 
STB, the detection time of deltaS2+F is required and deltaS2 becomes 0<deltaS2<F/M. Furthermore, as shown in STC (detection 
time C), the method of multiplying the number of partitions M by the time value during division, and obtaining the time for one 
rotation is also possible. In this case, time required for detection is deltaS2+F/M, and is made very short with 2 or less F/M at the 
maximum. In addition, by feeding back the rotational speed of a hub and asking for N or n by the above (I) and (3) formulas, it 
asks for the outer diameter of the ink ribbon 2 at the time of use, and the method of calculating the time f per time at the time of 
use is also considered. That is, the required detection time for every time of use can also be shortened for F as the present time f. 
In addition, although this example described how to compute rotational speed by measuring the time per a certain rotation, 
rotational speed can also be conversely computed by the ability to measure the rotation per a certain time. 
[0010] 

[Effect of the Invention] According to this invention, it is able for an ink ribbon cassette to realize a means to detect the rotational 
frequency of the hub of an ink ribbon cassette, and a means to judge the correction of a detection value, with cheap composition in 
the picture output unit to which an ink ribbon does not move a form top in the non-picture section in movement, to detect an exact 
residue, and to prevent misregistration. Therefore, the suitable exchange time of an ink ribbon cassette can be linearly told to an 
operator. 
[0011] 
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PRIOR ART 



[Description of the Prior Art] Conventionally, with the image formation equipment which uses the ink ribbon cassette which 
applied ink on plastic film, unless the operator distributed, viewed and checked mind to the residue of an ink ribbon, the exchange 
stage of an ink ribbon was not able to be known. Therefore, when an output stops by the end of an ink ribbon during a picture 
output, it may happen not to prepare the reserve cassette for exchange. As this cure, the method of attaching the bar code which 
put the information on the length of an ink ribbon into the non-imprinting section 41 of the ink ribbon shown in drawing 6 , the 
magnetic substance, etc., and performing residue detection of an ink ribbon linearly is proposed as indicated by JP,61-28614,A, 
JP,2-024188,A, etc. Moreover, the method of performing residue detection of an ink ribbon is also proposed at the rotational 
frequency of the reel (hub) of an ink ribbon cassette as indicated by JP,1-058580,A, JP,1 -123781, A, JP,1-139287,A, 
JP,2-085163,A, etc. 
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EFFECT OF THE INVENTION 



[ESect of the Invention] According to this invention, it is able for an ink ribbon cassette to realize a means to detect the rotational 
frequency of the hub of an ink ribbon cassette, and a means to judge the correction of a detection value, with cheap composition in 
the picture output unit to which an ink ribbon does not move a form top in the non-picture section in movement, to detect an exact 
residue, and to prevent misregistration. Therefore, the suitable exchange time of an ink ribbon cassette can be linearly told to an 
operator. 
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TECHNICAL PROBLEM 



|Problem(s) to be Solved by the Invention] DDO is expensive to a bar code reader and the MAG, although it is necessary to 
prepare a means to read the information on ink ribbon length in an image formation equipment side by the method indicated by 
JP,61-28614,A of the above-mentioned conventional technology etc., since an ink ribbon will also become completely different 
from the former, a cost rise is imitated, and it is **. Moreover, by the method indicated by JP,1 -058580,A etc., consideration is 
not made about a picture output unit an ink ribbon does not run at the time of a non-picture output. The purpose of this invention 
improves such a trouble, is cheap composition, and is to offer the residue detection equipment of the ink ribbon cassette.which 
can tell an operator about the suitable exchange time of an ink ribbon cassette linearly. 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the residue detection equipment of the ink 
ribbon cassette of this invention A means to detect the rotational speed of the hub (supply side a hub 3 side or a winding side hub 
4) of an ink ribbon cassette (for example, rotational-speed detecting element 20 which consisted of photosensors which detect the 
mark 5 put on the hub), A means to judge the correction of the detection value of the detection means easily when an ink ribbon 
moves intermittently (detection judging section 24), Only when the judgment means judges with positive, the feature is to have 
established a means (the ribbon residue operation part 21 and ribbon residue display 23) to have computed the residue of an ink 
ribbon and to display from the above-mentioned rotational speed, in addition, as the continuation movement magnitude of an ink 
ribbon, or an of-corrigenda criterion of a transit time For example, "the thing carried out to the ink ribbon movement magnitude 
per rotation of the hub where the ink ribbon coiled around the maximum mostly, or more than the double precision of a transit 
time", "the ink ribbon movement magnitude or the transit time per rotation of the hub where the ink ribbon coiled around the 
maximum What was carried out to more than the double precision of the value divided by the number of partitions M at the time 
of rotation detection", "the thing carried out to the movement magnitude of an ink ribbon, or more than the double precision of a 
transit time per about 1 rotation of the hub under picture output", "What carried out the ink ribbon movement magnitude or the 
transit time per about 1 rotation of a hub under picture output to more than the double precision of the value divided by the 
number of partitions M at the time of rotation detection" is used. 
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OPERATION 



[Function] In this invention, in case the rotational speed of the hub (reel) of an ink ribbon cassette is detected, the criterion of the 
movement magnitude (or transit-time time) of an ink ribbon cassette performs an of-corrigenda judging. Also in the picture output 
unit which performs intermittent ink ribbon movement by this, it is possible to be able to detect an exact rotational speed with 
cheap composition, and to tell the suitable exchange time for an operator linearly. 
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EXAMPLE 

[Example] Hereafter, a drawing explains one example of this invention. Drawtiig 3 is the schematic diagram of the ink ribbon 
cassette in one example of this invention. For 1 , as for an ink ribbon and 3, in drawuig 3 , an ink ribbon cassette and 2 are [ a hub 
(reel) and 4 ] hubs (reel) a winding side a supply side. By such composition, since an ink ribbon 2 moves in the direction of arrow 
A with the degree V of fixed speed, a hub 3 is rotated in the direction of arrow C a supply side. Moreover, a winding side, a hub 4 
is rotated in the direction of arrow B in order to roll round the ink ribbon 2 which has moved. Here, the relation between the 
residue of an ink ribbon 2 and the rotational speed of a hub is described, supposing thickness t of the radius R of a hub 3 and the 
ribbon cassette 1 is known the supply side now - a follower the relation with the rotational speed omega by the side of a hub 
(winding side hub) 4 is as the following formula (1 ) 
V=(R+N-t) omega .... (1) 

Here, the present ink ribbon 2 wound around the hub 3 the supply side twists N, it is a number and the residue E of an ink ribbon 
2 can be expressed with the following formula (2). 
E=2Npi{R+(N-l)/2}.... (2) 

moreover, radius r=R of the ink ribbon 2 wound around the hub 4 the winding side and rotational speed psi -- it twists and the 
following formula (3) can be found from several n 
V=(R+n-t)psi.... (3) 

Here, a residue E can be expressed with the following formula (4) when the overall length of an ink ribbon 2 is set to L. 
E=L-2npi{R+(n-l)/2}.... (4) 

Therefore, if N of a formula (1) is substituted for a formula (2) and n of a formula (3) is substituted for a formula (4), a residue 
will serve as a function of rotational speed: Then, in this example, the residue of an ink ribbon 2 is computed and displayed from 
these relations. 

[0007] Next, the composition of the residue detection equipment of this example is described. Drawin.ii 1 is the block diagram 
showing the composition of the residue detection equipment in one example of this invention. In drawint> 1 , the output-control 
section which controls a halt/start of a picture output by the rotational-speed detecting element to which 20 detects the rotational 
speed of a hub, the ribbon residue operation part which computes the residue of an ink ribbon 2 with the relational expression of 
the above [ 21 ], and the ink ribbon residue by which 22 was computed, the ribbon residue display as which 23 displays an ink 
ribbon residue, and 24 are the detection judging sections which judge the correction of the value which the rotational-speed 
detecting element 20 detected. In this example, if the rotational speed of a hub is detected and the detection judging section 24 
judges the detection by the rotational-speed detecting element 20 to be positive, the residue of an ink ribbon 2 will be computed 
by the ribbon residue operation part 21, and the value which shows the residue will be displayed on the ribbon residue display 23. 
As this content of a display, the output possible number of sheets of the residue length of an ink ribbon 2 and a standard 
manuscript etc. can be considered. Moreover, when the residue of the computed ink ribbon is the length which cannot imprint a 
part for one sheet of form, either, equipment is suspended so that a picture output may not be carried out by control of the 
output-control section 22 at the following form. In the meantime, the ink ribbon cassette 1 is exchanged. In addition, it sets up so 
that an operator can choose from the stopped state operation of performing a picture output compulsorily since exhaustion of the 
ink ribbon cassette 1 is saved for example, and if an ink ribbon 2 is ended in the middle of an output, a thermal head will be 
stopped in the position and the control which enables the output of a continuation of a picture after ink ribbon cassette exchange 
will also be considered. 

[0008] Next, the composition of the rotational- speed detecting element 20 and the rotational-speed detection method of a hub are 
described. In addition, although the following explanation describes a hub 3 a supply side, the same is said of a hub 4 a winding 
side. Drawing 4 is drawing showing the rotational- speed method of detection of the hub in the 1 st example of this invention. In 
draw^ing 4 , in order that 5 may detect a rotational frequency, it is the mark put on the hub 3, and the reflection factors of other 
portions and light differ. Moreover, 6 consists of photosensors etc. and measures the time per one revolution, i.e., rotational 
speed, by detecting a rotation position with the mark 5. In addition, for example, the rotational speed of a hub is detectable with 
the composition shown in drawing 5 - drasvin^^ 9 . In the example of drtAVing 5 , when a height 7 is formed in a hub 3 and the 
height 7 pushes and carries out ON/OFF of the switch 8, a rotation position is detected and rotational speed is measured, hi the 
example of dra\\iTig6 , the mark 1 1 with which reflection of light diff"ers in an part of axis of rotation 10 inserted in a hub 3 is 
formed, a rotation position is detected with the rotational-speed detector 6 containing a photosensor, and rotational speed is 
measured. In the example of di awing? , when a height 1 2 is formed in an part of axis of rotation 10 inserted in a hub 4 and the 
height 12 pushes and carries out ON/OFF of the switch 8, a rotation position is detected and rotational speed is measured, the 
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flow which carried out the load of the voltage to an part of axis of rotation 10 inserted in a hub 3 in the example of drawing 8 - 
the height 1 3 of a member is formed, by coming into contact with the contact bowl 1 4 to which it is connected with the 
above-mentioned voltage, a rotation position is detected and rotational speed is measured In the example of drawiiig 9 , with the 
electromotive vessel 30 connected with the axis of rotation inserted in a hub 3, a rotation position is detected according to the 
induced current, and rotational speed is measured. In addition, as for the coil line by which 3 1 was wound around rotation Rota 
and 33 was wound around rotation Rota 3 1, and 32, a magnet and 34 are outer frames. Furthermore, by preparing two or more the 
marks and heights which were shown in these examples, the transit time of an ink ribbon 2 can be set up small, and movement 
magnitude can also be measured more to accuracy. 

[0009] next, the hub measured by the above-mentioned method — the of-corrigenda judging method of rotational speed is 
described the detection judging section 24 of this example the ink ribbon maximum volume the price - let only the case 
where movement more than the length for one rotation at the time is continued be a positive value When, as for this, a picture 
does not exist [ the ink ribbon cassette 1 ] in movement, an ink ribbon 2 does not move but the rotational speed at that time is 
because it is not right. Here, the timing chart of drawing 10 describes concretely the of-corrigenda judging at the time of 
movement magnitude measurement of the INGU ribbon 2. In this example, the movement magnitude of an ink ribbon 2 is 
converted from the ribbon transit time Ri. That is, let pulse duration (winding motor pulse period P) of a motor which rotates a 
hub 4 a winding side be movement magnitude, for example, the case where one mark (the mark, height, etc.) is prepared as 
shown in di-awiiig 4 - drawinis 9 -- the signal from the mark of a detection start - usually a ribbon move start — deltaSl 
behind - the ink ribbon maximum volume ~ the price - it will be set to 0<deltaSl<F if time for one rotation at the time is set to 
F And as shown in STA (detection time A) of drawing 10 , deltaSl +F is required to detection. Then, time (criterion) required for 
detection is set to 2F, and only the time of Ri>=2F is judged as a positive value. Moreover, a time delay (deltaSl shown by STA) 
can also be lessened by carrying out whether two or more marks are prepared at this interval, or two or more detection meanses (a 
photosensor, switch, etc.) are established, and making the ribbon transit time Ri smaller. Here, when the number of partitions is 
set to M, the number of partitions is counted and there is a method of detecting the time for one rotation. In this case, as shown in 
STB, the detection time of deltaS2+F is required and deltaS2 becomes 0<deltaS2<F/M. Furthermore, as shown in STC (detection 
time C), the method of multiplying the number of partitions M by the time value during division, and obtaining the time for one 
rotation is also possible. In this case, time required for detection is deltaS2+F/M, and is made very short with 2 or less F/M at the 
maximum. In addition, by feeding back the rotational speed of a hub and asking for N or n by the above (1) and (3) formulas, it 
asks for the outer diameter of the ink ribbon 2 at the time of use, and the method of calculating the time f per time at the time of 
use is also considered. That is, the required detection time for every time of use can also be shortened for F as the present time f 
In addition, although this example described how to compute rotational speed by measuring the time per a certain rotation, 
rotational speed can also be conversely computed by the ability to measure the rotation per a certain time. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the block diagram showing the composition of the residue detection equipment in one example of this invention. 
[Drawing 2 j It is drawing showing the conventional ink ribbon. 

Prawing 3] It is the schematic diagram of the in ribbon cassette in one example of this invention. 

[Drawing 4] It is drawing showing the rotational-speed method of detection of the hub in the 1st example of this invention. 
[Drawing 51 It is drawing showing the rotational-speed method of detection of the hub in the 2nd example of this invention. 
[Drawing 61 It is drawing showing the rotational-speed method of detection of the hub in the 3rd example of this invention. 
[Drawing 7] It is drawing showing the rotational-speed method of detection of the hub in the 4th example of this invention. 
[Drawing H] It is drawing showing the rotational-speed method of detection of the hub in the 5th example of this invention. 
[Dr awi a"*^ 91 It is drawing showing the rotational-speed method of detection of the hub in the 6th example of this invention. 
[Di'awin^ 10] It is the timing chart which shows the of-corrigenda judging method of the rotational speed of the hub in one 
example of this invention. 
[Description of Notations] 

1 Ink Ribbon Cassette 

2 Ink Ribbon 

3 It is Hub (Reel) Supply Side. 

4 It is Hub (Reel) Winding Side. 

5 Mark 

6 Rotational-Speed Detector 

7 Height 

8 Switch 

10 Axis of Rotation 

11 Mark 

12 Height 

13 Height 

14 Contact Bowl 

20 Rotational- Speed Detecting Element 

21 Ribbon Residue Operation Part 

22 Output-Control Section 

23 Ribbon Residue Display 

24 Detection Judging Section 

30 Electromotive Machine 

31 Rotation Rota 

32 Magnet 

33 Coil Line 

34 Outer Frame 

40 Section Which Can be Imprinted 

41 Non-Imprinting Section 
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